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WHAT IS CLAIMED IS: 

^ A method of making a co; ited article comprising the steps of: 
providing a glass substrate; 

ion beam milling substantially anlentire surface of the glass substrate so as to 
reduce the thickness of the substrate by at least about 2 A; and 

depositing a coating system including at least one diamond-like carbon (DLC) 
inclusive layer on at least a portion of tht ion beam miHed surface of the substrate 



following said ion beam milling step so hs to foi 



2. The method of claim 1, wherein sa 




ated article. 



d ion beam milling step is performed in 



a manner so as to increase scratch resistance (SR) of the coated article by at least a factor 
of two. 

3. The method of claim 2, therein said ion beam milling step is performed in 
a manner so as to increase the scratch/resistance (SR) of the coated article by at least a 
factor of three. 

4. The method of claim 1, wherein said ion beam milling step is performed in 
a manner so that an average surface roughness of the ion beam milled surface of the 
substrate following said ion beam milling is no more than about 80% of what an average 
surface roughness of the surface of the substrate was prior to said ion beam milling. 
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5. The method of claim 4, wherein said ion beam milling step is performed in 



a manner so that the average surface rouj 



less of the ion beam milled surface of the 



is no more than about 70% of what the average 



substrate following said ion beam milling 

surface roughness of the surface of the substrate was prior to said ion beam milling. 

6. The method of claim 5, wh< rein said ion beam milling step is performed in 
a manner so that the average surface roughness of the ion beam milled surface of the 

r 

substrate following said ion beam millin| 

surface roughness of the surface of the substrate was^prior to said ion beam milling. 



The method of claim 6, wherein 



roushness of the ion beam milled surface of the 



is no/more than about 60% of what the average 




beam milling step is performed in 



a manner so that the average surface 
substrate following said ion beam milling 

surface roughness of the surface of the substrate was prior to said ion beam milling. 



is no more than about 50% of what the average 



8. The method of claim 1, wherein said ion beam milling step is performed so 
as to reduce the thickness of substantially the entire substrate by from about 2-100 A. 

9. The method of claim 8, wljerein said ion beam milling step is performed so 
as to reduce the thickness of substantiality the entire substrate by from about 2-50 A. 

10. The method of claim 9, wherein said ion beam milling step is performed so 
as to reduce the thickness of the entire siibstrate by from about 4-20 A. 
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further 



source when performing said' ipn beam 



milling step, so that Ions resulting from an inert 



gas are directed toward the substrate in order to mill the surface thereof. 



12. The method of claim 1 , 



mill the surface of the substrate. 



1 3 . The method of claim 1 , 
a manner so that an elongated linear 



further comprising using at least argon (Ar) ions to 



substrate. 



14. The method of claim 
a manner so that after said ion beam 
(Na) present in the first 20 A of the 



about 85% of what the atomic percentage 



substrate adjacent the surface thereo 



1 5 . The method of claim 
a manner so that after said ion bean 
(Na) present in the first 20 A of the 



about 75% of what the atomic percentage 



substrate adjacent the surface thereo 



wherein said ion beam milling step is performed in 
bcused ion beam is used to mill the surface of the 




wherein raid\on beam milling step is performed in 
milling stet> the atomic percentage (%) of sodium 
ubstrate adjacent the surface thereof is less than 

(%) of sodium (Na) was in the first 20 A of the 



prior to said ion beam milling step. 



4, wherein said ion beam milling step is performed in 



milling step the atomic percentage (%) of sodium 
substrate adjacent the surface thereof is less than 

(%) of sodium (Na) was in the first 20 A of the 



prior to said ion beam milling step. 



1 5, 



# 
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16. The method of claim 1, wherein said ion beam milling step is performed in 



a manner so that after said ion beam millin 



g step the atomic percentage (%) of sodium 



(Na) present in the first 75 A of the substrate adjacent 



the surface thereof is less than 



about 85% of what the atomic percentage 



(%) of sodium (Na) was in the first 75 A of the 



substrate adjacent the surface thereof pridr to said ion beam milling step. 

17. The method of claim 16, w lerein said ion beam milling step is performed in 
a manner so that after said ion beam milling sleWhe atomic percentage (%) of sodium 
(Na) present in the first 75 A of the substrate Vdjacent the surface thereof is less than 
about 75% of what the atomic percental e (%) jpf sodium (Na) was in the first 75 A of the 



iff substrate adjacent the surface thereof prior to said ion beam milling step 



1 8 . The method of claim 1 , 
a manner so that after said ion beam mi 
present in the first 20 A of the substrate 
50% of what the atomic percentage (%) 
15 adjacent the surface thereof prior to said 



wherein said ion beam milling step is performed in 
ling step the atomic percentage (%) of sulfur (S) 
adjacent the surface thereof is less than about 
of sulfur (S) was in the first 20 A of the substrate 



19. The method of claim 1 , 
comprises forming a hydrophobic coauji 
coating system including the DLC i 
(FAS) compound inclusive layer 

forming the hydrophobic coatin 



ion beam milling step. 



^herein said depositing a coating system step 
g system on the substrate, the hydrophobic 
inclusive layer and at least one fluoro-alkyl silane 
provided over the DLC inclusive layer; and 

system so that the resulting coated article has an 
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about 10 OPa; 



20. The method of claim 1 , w 
carbon-carbon bonds. . 



erein the DLC inclusive layer includes sp 



Q 



2 1 . The method of claim 1 , wherein the coated article has an initial contact 
angle 0 of at least about 55 degrees. 

22. The method of claim 2 1 J whe4in\the coated article has an initial contact 
angle 9 of at least about 80 degrees. 



23. The method of claim 19, wherem the FAS compound includes at least one 



lfi, of: CF 3 (CH 2 ) 2 Si(OCH 3 )3; CF 3 (CF 2 ) 5 (fcH 2 ) 2 Si(OCH 2 CH 3 ) 3 ; CF 3 (CH 2 ) 2 SiCl 3 ; 



S CF 3 (CF 2 ) 5 (CH 2 ) 2 SiCl 3 ; CF 3 (CF 2 ) 7 (C: I 2 ),Si(OCH 3 ) 3 ; CF 3 (CF,) 5 (CH,) 2 Si(OCH 3 ) 3 ; 

m 

g CF 3 (CF 2 ) 7 (CH 2 ) 2 SiCl 3 ; CF 3 (CF 2 ) 7 (C ^ 2 ) 2 SiCH 3 Cl 2 ; and CF 3 (CF 2 ) 7 (CH 2 ) 2 SiCH 3 (OCH 3 ) 2 . 



24. The method of claim 



intermediate layer so as to be located 



15 - following said ion beam milling ste >. 



25. The method of claim 



manner such that the DLC inclusive 



GPa. 



, further comprising depositing at least one 
between the substrate and the DLC inclusive layer 



, wherein said depositing step is performed in a 
layer has an average hardness of at least about 20 
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26. The method of claim 1, wherein said depositing step comprises ion beam 
depositing the DLC inclusive layer using at least a first gas including silicon and carbon. 

j/. A method of making a coated article comprising the steps of: 
providing a substrate; 

ion beam milling substantially anl entire surface of the substrate so as, to thin the 
substrate and smoothen the surface of trie substrate; and 

depositing a coating system on at least a portion of the ion beam milled surface of 
the substrate following said ion beam ntilling stejAo as to form the coated article. 

28. The method of claim 27, Kvherein said ion beam milling step is performed in 
a manner so as to increase scratch resistance (SR) df the coated article by at least a factor 
of two. 

29. The method of claim 27, wherein said ion beam milling step is performed in 
a manner so that an average surface rolighness of the ion beam milled surface of the 
substrate following said ion beam milling is no more than about 80% of what an average 
surface roughness of the surface of the substrate was prior to said ion beam milling. 



30. The method of claim 27, 



so as to reduce the thickness of the entire 



3 1 . The method of claim 27, 
depositing at least one DLC inclusive 



wherein said ion beam milling step is performed 
substrate by from about 4-20 A. 



wherein said depositing step comprises ion beam 
layer on the ion beam milled surface of the 
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substrate. 



32. The method of claim 27, whWein the substrate comprises a soda-lime-silica 



glass substrate. 



33. The method of claim 1, wherlin the glass substrate comprises a soda-lime- 



5 silica glass substrate. 



Q 
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A coated article comprising: 
an ion beam milled glass substrate; 

a coating system including at ijeast o^le^er deposited on an ion beam 
milled surface of said glass substrate. 

35 . The coated article of claim 34, wherein said substrate is ion beam milled so 
as to increase the scratch resistance of the cdated article. 

36. The coated article of claim 35J wherein said coating system comprises at 
least one diamond-like carbon (DLC) inclus .ve layer. 



37. The coated article of claim 36 
1 5 adjacent the ion beam milled surface thereo 
substrate was not ion beam milled. 

y{. A method of making a coated 
providing a glass substrate; 



wherein said substrate has less Na and S 
" than it otherwise would have had if the 



article comprising the steps of: 
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ion beam milling at least a portion of a surface of the glass substrate in order to 
make the surface more smooth; an i 

depositing a coating system including at least one diamond^like carbon (DLC) 
inclusive layer on at least a portion of th$ ion beam milled surface of the substrate 
following said ion beam milling step so as to form the coated article. 
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